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ABSTRACT
We present the largest database so far of atmospheric optical-turbulence profiles
(197035 individual C2
N
(h)) for an astronomical site, the Roque de los Muchachos Ob-
servatory (La Palma, Spain). This C2
N
(h) database was obtained through generalized-
SCIDAR observations at the 1 meter Jacobus Kapteyn telescope from Febrary 2004
to August 2009, obtaining useful data for 211 nights. The overestimation of the tur-
bulence strength induced during the generalized SCIDAR data processing has been
analysed for the different observational configurations. All the individual C2
N
(h) have
been re-calibrated to compensate the introduced errors during data treatment fol-
lowing (Avila & Cuevas 2009). Comparing results from profiles before and after the
recalibration, we analyse its impact on the calculation of relevant parameters for adap-
tive optics.
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1 INTRODUCTION
The atmospheric optical turbulence is an effect that acts
on the propagation of light waves through the atmosphere.
Its origin is on random variations of the refractive index
associated to temperature fluctuations. Atmospheric optical
turbulence drastically affects to astronomical observations,
limiting the capabilities of ground-based telescopes. The
refractive index structure parameter, C2N , constitutes a
quantitative measure of the atmospheric optical turbulence
strength (Tatarskii 1971)[e.g.] which depends on the posi-
tion. C2N as a function of the altitude is commonly referred
to as optical turbulence profile, being a relevant variable in
the definition of adaptive optics systems in astronomy. The
SCIntillation Detection And Ranging (SCIDAR) technique
is an efficient technique to measure the optical turbulence
profiles in astronomical observatories. SCIDAR is based on
the analysis of the intensity distribution (scintillation pat-
terns) at the pupil plane (classical-SCIDAR) or at a virtual
plane (generalized-SCIDAR) of a telescope when observing
a double-star. Atmospheric turbulence profiles are derived
through the inversion of the normalized autocovariance
of a large number of scintillation patterns. The SCIDAR
⋆ E-mail: bgarcia@iac.es
technique, in its classical or generalized versions, has been
extensively explained in previous papers (Vernin & Roddier
1973; Rocca, Roddier, & Vernin 1974; Fuchs et al.
1994; Avila, Vernin & Masciadri 1997; Kluckers et al.
1998; Johnston et al. 2002). The classical-SCIDAR
(Vernin & Roddier 1973; Rocca, Roddier, & Vernin
1974) is not sensitive to turbulence at the observa-
tory level while generalized-SCIDAR (Fuchs et al. 1994;
Avila, Vernin & Masciadri 1997; Kluckers et al. 1998;
Johnston et al. 2002) is able to measure this turbulence
by locating the analysis plane in a virtual position a
few kilometers below the pupil plane. Generalized SCI-
DAR has been extensively used in astronomical sites
to study the atmospheric optical turbulence for appli-
cations in the development of adaptive optics systems
and site characterization (Avila, Vernin & Masciadri
1997; Fuchs et al. 1998; Kluckers et al. 1998;
Avila et al. 1998; Kern et al. 2000; Prieur et al. 2001;
Avila et al. 2001; Wilson et al. 2003; Avila et al. 2004;
Tokovinin et al. 2005; Garc´ıa-Lorenzo & Fuensalida 2006;
Egner et al. 2007; Vernin et al. 2007; Fuensalida et al.
2008; Garc´ıa-Lorenzo et al. 2009; Chun et al. 2009;
Masciadri et al. 2010; Dali Ali et al. 2010; Mohr et al.
2010; Garc´ıa-Lorenzo & Fuensalida 2011). From the early
experimental implementations of the technique, it was
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noted that generalized-SCIDAR data processing leads
to an overestimation of the optical turbulence strength
(Johnston et al. 2002) that was assumed as negligible at
any altitude. Avila & Cuevas (2009) demonstrated that
this overestimation might be negligible or relevant strongly
depending on the selected observational parameters –
namely telescope diameter, double-star angular separation
and analysis plane conjugation altitude. An analytical
expression to calculate the actual errors induced during
generalized-SCIDAR data processing as well as a procedure
for the correct recalibration of C2N profiles derived from
generalized-SCIDAR observations were also provided in
Avila & Cuevas (2009). This procedure has been already
applied to re-calibrate atmospheric optical turbulence
profiles retrieved in Mt Graham (Masciadri et al. 2010), El
Teide (Garc´ıa-Lorenzo & Fuensalida 2011), and San Pedro
Ma´rtir (Avila et al. 2011) observatories.
The atmospheric optical turbulence monitoring pro-
gramme at the Roque de los Muchachos Observa-
tory (ORM hereafter) started in 2004. The classical
data processing (Kluckers et al. 1998)[see e.g.] was per-
formed to retrieved the C2N profiles from the generalized-
SCIDAR observations assuming negligible errors induced
in the data treatment. Results derived from the C2N
profiles in the ORM database were already published
(Castro-Almaza´n et al. 2009; Garcia-Lorenzo et al. 2009b;
Garc´ıa-Lorenzo et al. 2007; Fuensalida et al. 2007, 2004a,b)
before the Avila & Cuevas (2009) work. In this paper, we
present the database of atmospheric optical turbulence pro-
files recorded at the ORM through generalized-SCIDAR ob-
servations, the largest database of C2N (h) for an astronom-
ical site that has been published so far. We also perform
the recalibration of the C2N profiles in the ORM database to
compensate for the errors introduced during data process-
ing. We analyze the implications in the statistical results
derived from this database before and after the recalibra-
tion. Section §2 presents the database of C2N profiles derived
from generalized-SCIDAR measurements at the ORM. We
also calculate the impact of the data processing error on
retrieved C2N profiles and re-calibrate the full database fol-
lowing the proposed procedure in Avila & Cuevas (2009).
Section §3 analyzes the implications of the C2N database re-
calibration on results derived from profiles. Conclusions are
summarized in section §4.
2 THE DATA
The ORM is located at an altitude of ∼ 2396 meters above
sea level (asl hereafter), at latitude 28046′ N and longitude
17053′ W on the island of La Palma (Canary Islands, Spain).
This astronomical site was one of the final candidates to lo-
cate the European Extremely Large Telescope (42m-EELT).
A monitoring program of the atmospheric turbulence struc-
ture at the ORM began in 2004 using the generalized-
SCIDAR technique. The 1-m Jacobus Kapteyn Telescope
was used in combination with the Cute-SCIDAR instru-
ment (Hoegemann et al. 2004; Fuensalida et al. 2004c) de-
veloped at the Instituto de Astrof´ısica de Canarias (Tener-
ife, Canary Islands, Spain). Each detector pixel of Cute-
SCIDAR instrument covers a square 1.935 cm in size on
the 1-m Jacobus Kapteyn Telescope pupil. The generalized-
SCIDAR data were processed using the traditional proce-
dure (Kluckers et al. 1998)[see e.g.] of deriving the normal-
ized autocovariance from a series of scintillation patterns
(1000 images in ORM case). The autocovariance peaks al-
low the determination of C2N (h) using a numerical inversion.
The C2N (h) systematic campaigns at ORM were carried out
from February 2004 to October 2006 and from January 2008
to August 2009 with a frequency of about 4-6 nights per
month. Useful generalized-SCIDAR observations were ob-
tained in 211 nights during these campains and 197035 in-
dividual C2N profiles constitute the database of turbulence
profiles at ORM (see table 1), the largest C2N database pub-
lished until now. The dome and mirror turbulence contribu-
tion was removed from all the profiles using the procedure
in Fuensalida et al. (2008).
A set of 19 double-stars (see table 2) were selected
to carry out the generalized-SCIDAR observations at the
ORM. The double-stars selection was based on : (1) appar-
ent magnitude of the primary star brighter than 6.5 and
double-star magnitude difference smaller than 2.5, in order
to garantee an appropiate signal-to-noise in the autocovari-
ance peaks; (2) double-star angular separations in the range
from 4.2 to 10 arcsec, to ensure that the SCIDAR maximum
altitude is high enough to detect all turbulent layers. After
a few months of operations showing that most of the tur-
bulence was concentrated in low-altitude layers, we increase
the range of double-star angular separation to 16.5 arcsec to
better sample low-altitude turbulence structure; (3) double-
star declination in the range between 2 and 56 degrees, al-
lowing generalized SCIDAR measurements at zenith angles
shorter than 300; and (4) a variety of double-star right as-
cension, to allow a full monitoring of the atmospheric tur-
bulence structure along seasons. The selected double-star
systems allow to retrieved C2N (h) with vertical resolutions
(Avila et al. 1998)[see e.g.] at ground (∆H(0)) that ranges
from ∼195 to ∼1314 meters. The typical ∆H(0) for Gen-
eralized SCIDAR observations is about 1000 meters. The
observations carried out at ORM are split in two groups
according to ∆H(0). Hereafter Generalized SCIDAR obser-
vations obtained with a ∆H(0) lower and higher than 500
meters will be referred to as high- and low-resolution modes,
respectively. Generalized SCIDAR data recorded using high
vertical resolution are limited to turbulence structures up to
∼ 17 km (only ∼17% of the profiles were obtained in high-
vertical resolution mode), while data obtain in low vertical
resolution (∆H(0) > 500 meters) reaches well above 20 km
at the 1-m Jacobus Kapteyn telescope (constituting ∼83%
of the profiles in the ORM database).
2.1 Recalibration to compensate the error
induced in generalized-SCIDAR data
processing
Due to the shift between the pupil footprints of the two stars
on the detector (see Fig. 1 in Garc´ıa-Lorenzo & Fuensalida
(2011)) during generalized-SCIDAR observations, the de-
rived C2N intensities are indeed an overestimation of the ac-
tual turbulence strength (Avila & Cuevas 2009). This over-
stimation is induced during data processing and strongly de-
pends on the selected double-stars and the analysis planes
combinations as well as on the telescope diameter. Ta-
ble 2 shows the different observational configurations of
c© 2004 RAS, MNRAS 000, 1–??
3Table 1. Distribution of nights in the periods from February 2004 to October 2006 and from January 2008 to May 2009 in which useful
generalized-SCIDAR measurements were obtained at the Roque de los Muchachos Observatory. The number of individual turbulence
profiles recorded each night is also included.
Year Total
Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Profiles 2004 — 2323 5942 9586 5953 5702 7530 8186 8867 1260 3847 3191 62387
Nights — 3 6 8 6 5 7 7 9 2 4 4 61
Profiles 2005 10347 380 1029 4450 4039 5116 4313 1337 1723 2715 1035 2123 38607
Nights 7 1 3 4 4 7 4 3 3 3 2 2 43
Profiles 2006 2460 2478 1640 2710 4363 0 3203 1933 1329 275 0 0 20391
Nights 2 2 2 3 4 0 3 2 1 1 0 0 20
Profiles 2008 2860 961 5462 671 3200 7150 4818 5818 3257 2088 3236 3361 42882
Nights 4 1 6 2 3 7 8 8 4 2 5 3 53
Profiles 2009 8287 4048 4805 3316 3365 3162 2170 3615 — — — — 32768
Nights 8 4 4 4 4 3 3 4 — — — — 34
Profiles Total 23954 10190 18878 20733 20920 21130 22034 20889 15176 6338 8118 8675 197035
Nights 21 11 21 21 21 22 25 24 17 8 11 9 211
Table 2. Main parameters of the double-stars used in the generalized-SCIDAR observations recorded at the Roque de los Muchachos
Observatory. m1 designates the brightest star magnitude in the V band and ∆m is the difference in magnitude between both stars.
θ corresponds to the angular separation between both stars. The different positions of the analysis plane ( d) respect to the pupil
plane used with each double-stars system is also summarized, including the percentage of turbulence profiles (C2N (h)) recorded in
each configuration. The average percentage error induced during the generalized-SCIDAR data processing for each configuration is also
included. Uncertainties indicate only the standard deviation of the averaged errors in altitude.
Double-star αa δa m1 ∆m θ d Percentage Average
(J2000) (J2000) (arcsec) (km) of profiles error (%)
BS 282 01h 00m 03s +44o 42′ 40.1′′ 5.70 0.34 7.8 4 0.25 41.47±20.03
BS 546 01h 53m 31s +19o 17′ 38.6′′ 4.64 0.08 7.5 3 8.60 31.29±18.66
4 4.42 38.47±19.13
BS 628 02h 10m 53s +39o 02′ 22.0′′ 5.63 0.41 16.7 2 0.07 42.70±20.18
BS 1821 05h 29m 16s +25o 09′ 00.7′′ 5.47 0.32 4.8 4 3.70 15.53±4.13
5 1.61 20.29±4.76
BS 1847 05h 32m 14s +17o 03′ 29.2′′ 5.46 0.09 9.6 4 0.42 45.53±20.36
BS 1879 05h 35m 08s +09o 56′ 02.9′′ 3.30 2.07 4.4 4 0.75 15.55±4.53
5 1.13 18.57±5.04
BS 2784 07h 22m 52s +55o 16′ 53.0′′ 5.78 1.08 15.0 2 0.26 41.65±21.95
BS 2890 07h 34m 35s +31o 53′ 18.5′′ 1.93 1.04 4.4 5 5.33 18.34± 4.59
BS 3617 09h 07m 27s +22o 58′ 52.0′′ 6.40 0.62 7.6 3 0.12 32.26±19.78
BS 4057 10h 19m 58s +19o 50′ 28.5′′ 2.61 0.86 4.6 4 4.22 15.33±4.13
5 12.59 18.46±4.51
BS 4259 10h 55m 36s +24o 44′ 59.2′′ 4.50 1.95 6.5 4 1.85 29.87±14.36
BS 5054 13h 23m 55s +54o 55′ 31.3′′ 2.27 1.68 14.5 2 2.42 41.77±23.78
BS 5329 14h 13m 29s +51o 47′ 25.0′′ 4.50 2.19 13.4 2 0.12 41.04±25.09
BS 5475 14h 40m 43s +16o 25′ 05.9′′ 4.91 0.94 5.6 4 7.15 21.33±7.66
BS 5789 15h 34m 48s +10o 32′ 20.7′′ 3.80 0.00 4.3 5 6.28 18.18±4.42
6 4.34 21.05±4.47
BS 5834 15h 39m 22s +36o 38′ 08.9′′ 5.00 0.96 6.3 3 0.89 20.38±9.70
BS 6730 18h 01m 30s +21o 35′ 44.8′′ 4.96 0.22 6.2 3 7.46 19.82±9.03
4 11.95 25.86±11.24
BS 6781 18h 07m 49s +26o 06′ 05.0′′ 5.86 0.04 14.3 2 0.52 38.78±20.37
BS 7948 20h 46m 39s +16o 07′ 27.4′′ 4.27 0.87 9.6 2 2.95 31.78±22.62
3 10.60 40.26±22.85
the generalized-SCIDAR observations carried out at the 1-
m Jacobus Kapteyn telescope and, following equations in
Avila & Cuevas (2009), we have calculated the actual er-
ror ǫ(h) induced in the retrieved C2N profiles for each of
these 26 different configuration (see Fig 1). The turbulence
strength at any altitude should be multiplied by a fac-
tor 1/(1+ǫ(h)) to compensate the error induced during the
generalized-SCIDAR data processing. Table 2 includes the
average 1/(1+ǫ) factor and its standard deviation, as refer-
ence of an average error induced by each configuration. Fig-
c© 2004 RAS, MNRAS 000, 1–??
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ure 1 clearly shows that these errors are not negligible for
most of the used observational configurations at the ORM.
The derived turbulence strength at the observatory level
(∼ 2400 m) after the generalized-SCIDAR data proccess-
ing is overestimated in a percentage factor that ranges from
∼ 11% to ∼ 34%. The C2N profiles recorded in high-vertical
resolution mode are the most affected (see table 2 and Fig.
1) by the error introduced during generalized-SCIDAR data
processing. A 45% overstimation between the actual and the
retrieved turbulence strength at 10 km asl is found in aver-
age for high-resolution profiles, reaching a maximum error
of 72%. Only 17% of the profiles in the ORM were obtained
in high-vertical resolution mode. For low-vertical resolution
configurations, errors in C2N profiles up to 10 km do not ex-
ceed 28% in any case, with a median overstimation of 18.5
%. At 18 km asl, turbulence strength in profiles retrieved
using low-resolution mode presents a ∼ 20% overestimation
in average of the turbulence strength.
Following Avila & Cuevas (2009), we have re-calibrated
the full database of C2N profiles obtained at ORM multiply-
ing the retrieved C2N strengths at any altitude by the calcu-
lated factor 1/(1+ǫ(h)) for each particular double-star and
analysis plane combination.
3 IMPLICATIONS ON STATISTICAL
PROFILES AND PARAMETERS DERIVED
Generalized SCIDAR observations at ORM have been taken
using high-, and low-resolution modes. From Fig. 1 is clear
that errors are more important in profiles obtained in high-
resolution mode than those derived from low-resolution ob-
servations. In order to have a view of the implications of
these errors, we have derived from these profiles some sta-
tistical parameters relevant for adaptive optics purposes,
namely total seeing (ǫ), boundary layer (B-L) contribution
to the seeing (ǫB−L), free atmosphere (F-A) contribution to
the seeing (ǫF−A), and isoplanatic angle (θ0). The derived
values for these parameters before and after the recalibration
of the turbulence profiles are presented in table 3. It is im-
portant to note that the boundary layer is not clearly defined
in low-vertical resolution profiles because we are combining
several profiles with ∆H(0) > 1000 meters. Moreover, the
reader should take into account at this point that parameters
derived combining profiles obtained in high-resolution mode
are affected by the limitation in altitude of these profiles. In
addition, there is a seasonal bias in profiles obtained using
high-resolution mode (see Fig. 2). For these reasons, statis-
tical values for the different parameters derived from profiles
obtained in high- and low-resolution mode are not directly
comparable. As we already noted, the error induced during
Generalized SCIDAR data processing leads an overestima-
tion of the turbulence intensity (Avila & Cuevas 2009). For
this reason, the seeing values (ǫ, ǫB−L, ǫF−A) derived before
the recalibration of the profiles are larger than the corre-
sponding values obtained from re-calibrated C2N . In the case
of θ0, the error introduced by the generalized SCIDAR data
processing results in an underestimation of this parameter.
Figure 3 shows the average turbulence profile derived
from the combination of C2N (h) in high- (Fig. 3a), and
low-resolution (Fig. 3b) modes before (dashed-line) and af-
ter (solid-line) the recalibration of the profiles. As it has
been already shown in previous recalibrations (Avila et al.
2011; Garc´ıa-Lorenzo & Fuensalida 2011), the effect of the
induced error during data processing consists of an overesti-
mation of the turbulence strength, but following the actual
turbulence structure.
Generalized SCIDAR observations in high-resolution
mode were obtained when the normalized autocovariance
showed no evidence of high-altitude turbulence layers, but
stratified turbulence at low level (the selection of this mode
was subject to observer criteria and experience). Moreover,
the use of high-resolution mode presents a seasonal bias
according to Fig. 2. For these reasons, the median high-
resolution turbulence profile (Fig. 3a) derived for ORM
could not be representative of a statistical turbulence pro-
file at this site. Fig. 3a shows the median recalibrated profile
where ∼67% of the detected turbulence is concentrated at
the boundary layer (B-L), being 96.6% of this turbulence
located in the first 500 meters above the observatory level.
A clear turbulence layer is resolved at about 5.2 km asl, that
constitute about 12% of the turbulence in the median high-
resolution C2N profile (integrating C
2
N (h) from 3.4 to 7 km).
The turbulence upwards 7 km asl represents only 11% of
the total turbulence measured in the derived high-resolution
C2N profile. The median low-resolution C
2
N (h) derived for
ORM (Fig. 3b) presents a smoother structure in altitude
compared with the high-resolution profile. 76% of the tur-
bulence is concentrated in the B-L, while turbulence above 5
km represents only a∼11 % of the total turbulence. A turbu-
lence feature appears at ∼7.2 km asl with a strength at the
peak of about 6×10−18 m−2/3. Any other turbulence layer
is not clear in this median low-resolution turbulence pro-
file, being the background turbulence at any altitude above
10 km always bellow 3.5×10−18 m−2/3. There is a 2 km
difference in altitude for a mid-altitude (3 km < H < 10
km) turbulence layer in the median high- and low-vertical
resolution profiles. This difference is well-explained taking
into account the seasonal variation of the turbulence struc-
ture already reported for the Canary Islands observatories
(Garc´ıa-Lorenzo & Fuensalida 2011; Garcia-Lorenzo et al.
2009b; Garc´ıa-Lorenzo et al. 2007; Fuensalida et al. 2007).
Most of the high-vertical resolution profiles (53 %) were
recorded between June and August (see Fig. 2a): turbu-
lence structure in these months is characterized by a rel-
atively strong turbulence layer at ∼5-6 km asl that is stable
from year to year (Garcia-Lorenzo et al. 2009b). This tur-
bulence layer evolves in altitude and strength along the year
(Garc´ıa-Lorenzo & Fuensalida 2011; Garcia-Lorenzo et al.
2009b; Garc´ıa-Lorenzo et al. 2007; Fuensalida et al. 2007).
The relative frequency of turbulence profiles recorded in low-
vertical resolution mode ( Fig. 2b) has not a clear peak at
any month, better smoothing the seasonal evolution of the
turbulence structure above ORM.
4 CONCLUSIONS
The optical atmospheric turbulence structure has been mon-
itoring since 2004 at the Roque de los Muchachos Observa-
tory (La Palma, Canary Islands, Spain). Useful generalized
SCIDAR measurements were obtained during 211 nights.
The total number of individual C2N (h) profiles recorded
at this site is 197035. The error induced during general-
c© 2004 RAS, MNRAS 000, 1–??
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Figure 1. Vertical profiles of the relative error induced and correction factor to be applied to the measured C2N values derived from
generalized-SCIDAR at the 1-m Jacobus Kapteyn Telescope for all the double-stars and analysis plane combinations used to recorded the
data at the Roque de los Muchachos Observatory. In each plot, left-pannel corresponds to the vertical distribution of the relative error
induced during the generalized-SCIDAR data processing and right-pannel is the vertical distribution of the multiplying factor. Different
colors styles in each plot indicate different positions of the analysis plane used with the same double-star as indicated in each plot. The
upper twelve plots correspond to the double-stars providing vertical resolutions at ground level larger than 500 meters (low-resolution
mode). The other seven double-stars give ∆H(0) < 500 meters, that labelled high-resolution mode.
c© 2004 RAS, MNRAS 000, 1–??
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Table 3. Statistical values of the atmospheric parameters derived from the generalized-SCIDAR observations obtained using high-
resolution (∆H < 500 meters) and low-resolution ( ∆H > 500 meters) modes . Statistical values derived from data ignoring the errors
introduced by the normalization of the scintillation autocovariance in the calculation of the C2N (before) are compared to those obtained
from profiles after multiplying by the appropiate factor to compensate such errors (after).
High-resolution C2N Low-resolution C
2
N
recalibration before after before after
Seeing (”) Average 0.87 0.71 1.07 0.93
Median 0.78 0.63 0.96 0.84
σ 0.41 0.34 0.43 0.38
BL (”) Average 0.57 0.48 0.85 0.75
Median 0.49 0.41 0.76 0.67
σ 0.42 0.35 0.43 0.38
FA(”) Average 0.52 0.41 0.49 0.42
Median 0.45 0.35 0.43 0.37
σ 0.25 0.22 0.25 0.21
θ0(”) Average 1.97 2.96 2.02 2.39
Median 1.82 2.74 1.88 2.22
σ 0.81 1.19 2.35 2.26
Figure 2. Relative frequency along the months of the useful nights in which generalized SCIDAR observations were obtained using: (a)
high-vertical resolution mode ( ∆H < 500 meters), and (b) low-vertical resolution mode ( ∆H > 500 meters).
ized SCIDAR data processing has been calculated, being
more significant when using high-vertical resolution mode (
∆H(0) < 500 meters). Following the procedure proposed
by Avila & Cuevas (2009), we have re-calibrated the full
database of turbulence profiles recorded at ORM, showing
the effects of theses errors in the calculation of statistical at-
mospheric parameters relevant for adaptive optics. Combin-
ing the corrected turbulence profiles, we have obtained the
statistical high- ( ∆H(0) < 500 meters) and low-vertical (
∆H(0) > 500 meters) resolution turbulence profiles to have
a view of the turbulence structure at ORM. The main con-
clusions that we have derived from this work can be sum-
marized as follows.
• The generalized SCIDAR data processing leads to an
overstimation of the optical turbulence strength that it is
not negligible for most of the observational configurations
used at Roque de los Muchachos Observatory.
• The error introduced during the processing of the gener-
alized SCIDAR data can drastically affect the statistical val-
ues derived for atmospheric parameters relevant for adaptive
optics (namely total seeing, boundary-layer, free-atmosphere
contributions and isoplanatic angle), being as large as 50 per
cent for high-altitude layers in some generalized SCIDAR
configurations used at ORM.
• Both the high- and low-vertical resolution profiles ob-
tained for ORM show that most of the optical turbulence is
concentrated in the first 5 km. The most intense turbulence
layer is at the observatory level. A lower strength turbulence
layer is detected in mid-altitude levels (4 < H < 8 km).
c© 2004 RAS, MNRAS 000, 1–??
7Figure 3. (a) Median C2N (h) profile obtained from the 33854 individual uncalibrated profiles (dashed-line) derived from the generalized
SCIDAR observations using high-resolution modes. The solid-line corresponds to the median profile obtained through the 33854 individual
profiles re-calibrated to compensate for the error induced by the normalization during data processing. (b) The same as (a) but for the
163181 individual turbulence profiles obtained in low-resolution generalized SCIDAR observations. The dome turbulence contribution
was removed from individual profiles following the procedure in (Fuensalida et al. 2008) before combining the profiles. The horizontal
dotted line indicates the observatory level (∼2400 m). The horizontal axis is the turbulence strength on a logarithmic scale. The vertical
axis is the altitude above sea level.
The C2N (h) set recorded at the Roque de los Mucha-
chos Observatory constitutes the largest database of optical
atmospheric turbulence profiles so far.
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